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TI - SUBCLINICAL MASTITIS DIAGNOSING METHOD FOR DAIRY COW AND ITS DEVICE 

AB - PURPOSE: To allow a dairy fanner to simply discover the subclinical mastitis 
of a dairy cow at an early stage. 
- CONSTITUTION: In the subclinical mastitis diagnosing method of a dairy cow, 
milk is individually drawn from multiple mammae of a dairy cow, the milk 
quantity from each mamma is detected in each milking work, the ratio of the 
milk quantity of each mamma against the total milk quantity is calculated 
based on the detected milk quantity, the present calculated ratio is 
compared with the past calculated ratio for each mamma. If the present 
calculated ratio differs from the past calculated ration by a preset value 
or above, the mamma is diagnosed to suffer with subclinical mastitis. A 
subclinical mastitis diagnosing device of a dairy cow is provided with a 
processing means 21 calculating the ratio of the milk quantity of each mamma 
against the total milk quantity and storing the calculated ratio and a 
diagnosing means 22 comparing the present calculated ratio with the stored 
information of the processing means for each mamma and diagnosing the mamma 
to suffer with subclinical mastitis when the preset calculated ratio is 
changed from the stored information of the processing means by a preset 
value or above. 
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[Document Name] Specification 



[Title of the Invention] 

Method and Apparatus for Diagnosing Latent Mastitis of a Cow 

[ Claims ] 
[Claim 1] 

A method for diagnosing latent mastitis of a cow comprising the 
steps of: 

milking milk from each of a plurality of breasts of a cow; 

detecting the milking quantity of each breast every milking job; 

calculating a rate of the milking quantity of each breast to the 
total milking quantity based on the detected milking quantity; 

comparing a present calculation rate and a past calculation rate 
with each other by the breast; and 

diagnosing that the breast is latent mastitis if the present 
calculation rate is varied by a predetermined value or more compared 
with the past calculation rate. 
[Claim 2] 

An apparatus for diagnosing latent mastitis of a cow comprising: 

a plurality of milking means (1) for milking milk from each of 
a plurality of breasts of a cow; 

detecting means (17), (18), (19), and (20) for detecting 
respective milking quantities every milking job; 

processing means (21) for calculating a rate of the milking 
quantity of each breast to the total milking quantity and storing the 
calculation rate; and 
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diagnosing means (22) for, when the present calculation rate is 
compared with the storage information of said processing means (21) 
for each breast, if the present calculation rate is varied by a 
predetermined value or more compared with the storage information of 
said processing means (21), diagnosing that the breast is latent 
mastitis. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a method and apparatus for 
diagnosing latent mastitis of a cow; 
[0002] 
[Prior Art] 

If a cow is infected with mastitis, a milking quantity decreases, 
milk quality changes, and milk products cannot be shipped, resulting 
in a financial loss of dairy farmers. It is required to find and treat 
mastitis at a stage of latent mastitis before it reaches clinical 
mastitis, and moreover, at the eajcliest state. In clinical mastitis, 
abnormalities such as generation of thin pieces, coagulation or the 
like occur in milked milk, and abnormalities such as fever, swelling 
or the like occur with an infected breast. These abnormalities can 
be visually found out; and however, latent mastitis cannot be visually 
found out. 
[0003] 

Therefore, conventionally, there has been employed a method for. 
measuring the number of somatic cells in the milked milk from each 
cow; and detecting that the cow is infected with latent mastitis if 
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the number of the measured somatic cells is a predetermined value or 

more, thereby finding out latent mastitis of a cow. 

[0004] 

[Problems to be Solved by the Invention] 

However, the conventional method for diagnosing latent mastitis 
of a cow requires specialized techniques and special apparatuses . It 
has been necessary to implement such diagnosis by arranging for the 
associated diagnostic specialists to do so, because the diagnosis 
cannot be implemented by dairy farmers. Therefore, there has been 
a problem that such kind of diagnosis cannot be implemented in a g^hort 
cycle and thus in a relatively long cycle, for example, once a month, 
making it impossible to find mastitis at an earlier stage. 
[0005] 

The present invention has been attained in view of such 
circumstances. It is an object of the present invention to provide 
a method and apparatus for diagnosing latent mastitis capable of 
finding latent mastitis of a cow simply and at an earlier stage by 
dairy fanners. 
[0006] 

[Means for Solving the Problems] 

As a first aspect of the present invention, there is provided 
a method for diagnosing latent mastitis of a cow comprising the steps 
of : milking milk from each of a plurality of breasts of a cow; detecting 
the milking quantity of each breast every milking job; calculating 
a rate of the milking quantity of each breast to the total milking 
quantity based on the detected milking quantity; comparing a present 
calculation rate and a past calculation rate for each breast; and 
diagnosing that the breast is latent mastitis if the present 
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calculation rate is varied by a predetermined value or more compared 

with the past calculation rate. 

[0007] 

As a second aspect of the present invention, there is provided 
an apparatus for diagnosing latent mastitis of a cow comprising: a 
plurality of milking means for milking milk from each of a plurality 
of breasts of a cow; detecting means for detecting respective milking 
quantities every milking job; processing means for calculating a rate 
of the milking quantity of each breast to the total milking quantity 
and storing the calculation rate; and diagnosing means for, whei^the 
present calculation rate compared with the storage information of said 
processing means for each breast, if the present calculation rate is 
varied by a predetermined value or more compared with the storage 
information of said processing means, diagnosing that the breast is 
latent mastitis. 
[0008] 
[Operation] 

In general, it is known that all of a plurality of breasts of 
a cow are not infected with lat^t mastitis, but one or two breasts 
are infected, and a milking quantity of the infected breasts with 
latent mastitis is reduced. The present invention has been attained 
in view of this point. 
[0009] 

According to the first aspect of the present invention, the 
milking quantity of each breast is detected, and a rate of the milking 
quantity of each breast to the total milking quantity is calculated 
based on the detected milking quantity- The present calculation rate 
and the past calculation rate are compared with each other by the breast , 
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thereby discriminating reduction of the milking quantity. When the 
present calculation rate is varied by a predetermined value or more 
compared with the past calculation rate, a breast whose milking 
quantity has been reduced is diagnosed to be latent mastitis. 
[0010] 

Namely, in the milking quantity of each breast, it is presumed 
to use a method for comparing the present and past values with each 
other, thereby discriminating reduction of the milking quantity of 
each breast. However, in general, the milking quantity of each breast 
is varied every milking job due to a change in physical conditions 
of a cow even if it is not infected with latent mastitis. Thus, in 
the above mentioned conventional method, it is impossible to precisely 
discriminate reduction of the milking quantity when cow is infected 
with latent mastitis . In contrast , according to the present invention , 
the present and past values are compared with each other at a rate 
of the milking quantity of each breast to the total milking quantity 
every milking job. Therefore, the variation of the milking quantity 
caused by a change in physical conditions of the cow can be excluded, 
and the reduction of the milking quantity can be precisely 
discriminated - 
[0011] 

According to the second aspect of the present invention, 
detecting means detects the milking quantity of milking means every 
milking job- Based on the detected milking quantity , processing means 
calculates a rate of the milking quantity of each breast to the total 
milking quantity, and stores the calculation rate. In addition, 
diagnosing means compares the present calculation rate with storage 
information of the processing means by the breast. If the present 
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calculation rate is varied by a predetermined value or more compared 
with the storage information of the processing means, the diagnosing 
means diagnoses that the breast is latent mastitis. 
[0012] 

[Advantages of the Invention] 

According to the first aspect, the milking quantity of each breast 
is detected every milking job; a rate of the milking quantity of each 
breast to the total milking quantity is calculated based on the 
detected milking quantity; and the present and past calculation rates 
are merely compared with each other by the breast, making it possj-ble 
to diagnose that the breast is infected with latent mastitis. 
Moreover, such diagnosis can be implemented every milking job to be 
done every day. As a result, there can be provided a method for 
diagnosing latent mastitis capable of finding latent mastitis of a 
cow very simply and at an earlier stage by dairy farmers. 
[0013] 

According to the second aspect, there can be provided a preferable 
apparatus for diagnosing latent. mastitis of a cow for attaining the 
method for diagnosing latent mastitis of a cow stated in the first 
aspect, 
[0014] 

[Embodiment ] 

Hereinafter, an embodiment of the present invention applied to 
a milking apparatus will be described with reference to the 
accompanying drawings.- First, the entire structure of the milking 
apparatus will be described by referring to Figure 3 and Figure 4. 
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[0015] 

In the figures, reference numeral 1 designates a teat cup as 
milking means for milking milk by attaching it to breasts 2 of a cow- 
Four teat cups are provided for milking the milk from each of the four 
breasts 2 of a cow. In the teat cup 1 , as shown in Figure 3 , an internal 
cylinder body IB made of a soft material such as rubber or the like 
is inserted through an external cylinder body lA made of a hard material . 
One end of the internal cylinder body IB is inserted through an opening 
at one end of the external cylinder body lA, and the insert portion 
is placed in air tightness. In addition, an opening on the othet end 
of the internal cylinder body IB is internally connected to an opening 
on the other end of the external cylinder body lA in air tightness. 
[0016] 

As shown in Figure 3 , an attachment port IC of the teat cup 1 
formed at an opening of the internal cylinder body IB is attached to 
a teat 2 A of the breast 2. In this state, a short milking tube 3 is 
connected while the tube communicates with an internal chamber la 
formed by the teat 2A and the internal cylinder body IB; and a short 
air tube 4 is connected to its jrequired portion while the tube 
communicates with an external chamber lb formed between the external 
cylinder body lA and the internal cylinder body IB. 
[0017] 

Each of four short milk tubes 3 from each of four teat cups 1 
communicates with and is connected to one long milk tube 6 by means 
of a claw 5; and each of four short air tubes 4 from each of the four 
teat cups 1 communicates with and is connected to one long air tube 
7 . 
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[0018] 

The long milk tube 6 is connected to a milk pipeline 8. This 
milk pipeline 8 is connected to a vacuum pump 13 via each of milk 
receiving container 9, a sanitary trap 10, a pressure governor 11, 
and a vacuum tank 12. The milk receiving container 9 is provided to 
i^eserve the milked milk by the teat cup 1 and the sanitary trap 10 
is provided to prevent the milk from flowing from the milk receiving 
container 9 to the pressure governor 11. The long air tube 7 is 
connected to an air pipeline 15 via a pulsator 14. That air pipeline 
15 is connected to the vacuum pump 13 via each of the sanitary J:rap 
10, pressure governor 11, and vacuum tank 12- In the pulsator 14, 
the long air tube 7 communicates with the air pipeline 15, and 
periodically switches between a state in which it is connected to the 
vacuum pump 13 and a state in which it is released to the air. In 
this manner, the external chamber lb of the teat cup 1 is periodically 
switched between a vacuum state and an atmospheric state . In addition , 
reference numeral 16 designates a milk pump for discharging the milk 
in the milk receiving container 9 to the outside. 
[0019] 

A plurality of milking units U composed of the teat cup 1, short 
milk tube 3, short air tube 4, claw 5, long milk tube 6, long air tube 
7, and pulsator 14 are connected to the milk pipeline 8 and the air 
pipeline 15 so that milk can be milked simultaneously from a plurality 
of cows . 
[0020] 

Next, based on Figure 3, a method for milking milk from a breast 
2 of a cow with a teat cup 1 will be described. 
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[0021 ] 

Each of the internal chambers la of four teat cups 1 is connected 
to the vacuum 13 via each of the short milk tube 3, claw 5, long milk 
tube 6, milk pipeline 8, milk receiving container 9, sanitary trap 
10, pressure governor 11, and vacuum tank 12. Each of the external 
chambers lb of four teat cup 1 is connected to the vacuum pump 13 via 
each of the short air tube 4, claw 5, long air tube 7, pulsator 14, 
air pipeline 15, sanitary trap 10, pressure governor 11, and vacuum 
tank 12. 
[0022] 

Therefore, while the attachment port IC of the teat cup 1 is 
attached to the teat 2A of the breast 2, the internal chamber la of 
the teat cup 1 is always led to a vacuum state. On the other hand, 
the external chamber lb of the teat cup 1 is periodically switched 
between the vacuum state substantially identical to that of the 
internal chamber la and the atmospheric state. That is, when the 
external chamber lb is placed in a vacuum state, the pressures of the 
internal and external chambers la and lb are substantially identical 
to each other. As shown in (a) of Figure 3, since the internal cylinder 
body IB is maintained in cylindrical shape, the vacuum of the internal 
chamber la is acted to the teat 2A, and milk is sucked out. On the 
other hand, when the external chamber lb is placed in an atmospheric 
state, the pressure of the external chamber lb is higher than that 
of the internal chamber la. Then, as shown in (b) of Figure 3, since 
the internal cylinder body IB is crushed, the vacuum of the internal 
chamber la is free of being acted to the teat 2A, and milk is free 
of being sucked out, the internal cylinder body IB is pressed to the 
teat 2A, and the teat 2A is compressed- Hence, a state in which milk 
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is sucked out from the teat 2A and a state in which the teat 2A is 
compressed are periodically repeated, thereby intermittently milking 
milk from the breast 2 . 
[0023] 

AS described above, the milked milk by each of the four teat cups 
flows each of the four short milking tubes 3, and inflows a long milk 
tube 6 in a state in which the milt gathers at one point in the claw 
5. The milked milk flows the long milk tube 6, inflows the milk 
pipeline 8. Then, the milk flows the milk pipeline 8, and inflows 
the milk receiving container 9- 
[0024] 

Now, an apparatus for diagnosing latent mastitis will be 
described with reference to Figure 1 and Figure 2. 
[0025] 

In the figures, reference numeral 17 designates an optical sensor 
provided with a light emitting unit 17A and a light receiving portion 
17B; reference numeral 18 designates an optical fiber based projection 
light guide for guiding light from the light emitting unit 17A of the 
optical sensor 17 and projecting the light in the short^milk tube 3 
across the inside of the short milk tube 3; reference numeral 19 
designates an optical fiber based reception light guide for receiving 
the projected light from the projection light guide 18 and guiding 
the light to the light receiving portion 17B of the optical sensor 
17. Specifically, as shown in Figure 2, while an end face 18a of the 
projection light guide 18 is seen in the short milk tube 3, one end 
of the projection light guide 18 is provided on the tube wall of the 
short milk tube 3 by inserting the guide into the tube. On the other 
hand, while an end face 19a of the reception light guide 19 is seen 
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in the short milk tube 3, and is opposed to the end face 18a of the 
projection light guide 18, one end of the reception light guide 19 
is provided on the tube wall of the short milk tube 3 by inserting 
the guide into the tube. 
[0026] 

Namely, a transmitted light quantity of the projected light from 
the end face 18a of the projection light guide 18 changes with an change 
in flow rate of the milk flowing the inside of the short milk tube 
3, the light is guided to a reception light guide 19, and the quantity 
of light received by the light receiving portion 17B changes. Then, 
every milking job, an output signal generated with an change in light 
quantity from the light receiving portion 17B over milking job is 
integrated by weighing unit 20 in a control unit C utilizing 
microcomputers, so that the milking quantity of the teat cup 1 is 
calculated. That is, the optical sensor 17, projection light guide 
18, reception light guide 19, and weighing unit 20 are configured so 
as to function as detecting means for detecting the milking quantity 
of the teat cup 1 every milking job- In addition, the detecting means 
configured as described preciously is provided for each of the four 
teat cups . 
[0027] 

Reference number 21 designates a processing unit in the control 
unit C. The calculated milking quantity of each of the teat cups 1 
is divided by a total value of the calculated milking quantity of each 
of the four teat cups 1 at a calculating unit 21A of the processing 
unit 21 based on the calculation results of the milking quantity of 
each of the teat cups 1 at the weighing unit 20. In this manner, a 
rate of the milking quantity of each breast to the total milking 
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quantity is calculated, and the calculated rate is stored in a storage 

unit 21B of the processing unit 21- 

[0028] 

At a diagnosis unit 22 of the control unit C, an average value 
of the past calculation rate is calculated by the breast based on 
storage information of the past calculation rate stored in the storage 
unit 21B of the processing unit 21; and the present calculation rate 
calculated at the calculating unit 21A of the processing unit 21 is 
compared with the calculated average value. When the present 
calculation rate is smaller than the calculated average value .by a 
predetermined value (for example, 5%) or more, the breast is diagnosed 
to be latent mastitis, and then the diagnosis results are displayed 
on a display unit 23 so that each of the four breasts can be identified. 
For example, a different code from each of the four breasts is set, 
and a difference in the code of the breast diagnosed to be latent 
mastitis and the present calculation rate and the calculated average 
value is displayed. 
[0029] 

[Another Embodiment] 

Another Embodiment of the present invention are shown as follows : 
( 1 ) In the above embodiment, there is shown a case in which the light 
from the light emitting unit 17A is guided to the projection light 
guide 18, and is projected in the short milk tube 3 across the inside 
of short milk tube 3; and the light projected from the projection light 
guide 18 is received by the reception light guide 19, and is guided 
to the receiving unit 17B of the optical sensor 17. In place of the 
above, the light emitting unit 17A of the optical sensor 17 is provided 
on the tube wall of the short milk tube 3 by inserting the unit into 
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the tube so as to project the light in the short milk tube 3 while 
the unit 17A is seen in the short milk tube 3. In addition, the light 
receiving unit 17B of the optical sensor 17 may be provided on the 
tube wall of the short milk tube 3 by inserting the unit into the tube 
so as to receive the light from the light emitting unit 17A while the 
unit 17B is seen in the short milk tube 3 and is opposed to the light 
emitting unit 17A- 
[0030] 

( 2 ) The present calculation rate is compared with storage information 
of the storage unit 21B of the processing unit 21 at the diagnosis 
unit 22- In the above embodiment, there is shown a case in which an 
average value of the past calculation rate stored in the storage unit 
21B of the processing unit 21 is calculated, and the present 
calculation rate is compared with the calculated average value. In 
place of the above, the present calculation rate may be compared with 
the most recent calculation rate in the past calculation rate stored 
in the storage unit 21B of the processing unit 21- 
[0031] 

Reference numerals are assigned to ensure cross-check between 
claims and drawings conveniently. With such assignment, the present 
invention is not limited to the constituent elements of the 
accompanying drawings - 

[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 is a structural view of an apparatus for diagnosing 
latent mastitis. 
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[Figure 2] 

Figure 2 is a sectional view showing a structure of mounting 
detecting means in the apparatus for diagnosing latent mastitis. 
[Figure 3] 

Figure 3 is a sectional view for illustrating a milking action 
by milking means in the apparatus for diagnosing latent mastitis. 
[Figure 4] 

Figure 4 is an overall structural view of a milking apparatus 
when the apparatus for diagnosing latent mastitis is applied. 

[Description of Symbols] 

1 Milking means 

17, 18, 19, 20 Detecting means 

21 Processing means 

22 Diagnosing means 



- 14 - 



[ Document Name ] Abstract 
[Abstract ] (Amended ) 
[Object] 

To provide a method and apparatus for diagnosing latent mastitis 
of a cow simply and at an earlier stage by dairy farmers. 
[ Constitution ] 

In a method for diagnosing latent mastitis of a cow, milk is milked 
from each of a plurality of breasts of a cow; the milking quantity 
of each breast is detected every milking job; a rate of the milking 
quantity of each breast to the total milking quantity is calculated 
based on the detected milking quantity; the present and past 
calculation rates are compared with each other by the breast; and if 
the present calculation rate is varied by a predetermined value or 
more compared with the past calculation rate, the breast is diagnosed 
to be latent mastitis. In addition, there is provided an apparatus 
for diagnosing latent mastitis of a cow including: processing means 
21 for calculating a rate of the milking quantity of each breast to 
the total milking quantity and storing the calculated rate; and 
diagnosing means 22 for, when the present calculation rate and storage 
information of the processing means are compared with each other by 
the breast, if the present calculation rate is varied by a 
predetermined value or more compared with storage information of the 
processing means, diagnosing that the breast is latent mastitis. 
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Figure 2 
#1 Milk 



Figure 3 
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Figure 4 

9 Milk receiving container 
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